An effective means of protecting polymers against different types of ageing and, consequently, of lengthening the service life of polymer articles is to introduce high molecular weight antiagers into the polymer composites (ref. 1). The growing interest in oligomeric stabilisers is due to such advantages over low molecular weight stabilisers as the absence of volatility and washing out by water and in a number of cases by organic solvents, good compatibility with polymers, lower toxicity, high hydrolytic stability, and stabilising effectiveness.
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An effective means of protecting polymers against different types of ageing and, consequently, of lengthening the service life of polymer articles is to introduce high molecular weight antiagers into the polymer composites (ref. 1) . The growing interest in oligomeric stabilisers is due to such advantages over low molecular weight stabilisers as the absence of volatility and washing out by water and in a number of cases by organic solvents, good compatibility with polymers, lower toxicity, high hydrolytic stability, and stabilising effectiveness.
These advantages are most appreciable during the service of articles under harsh conditions, for example at elevated temperatures or reduced pressure (ref. 2).
As stabilisers for elastomer composites, we investigated a number of new oligomeric esters of phosphorous acid, based on available phenol-containing products (PCPs) of natural origin, in which capacity the following were chosen: mixed Alkirez (specifications TU 38.10927-79) which is a fraction of shale dihydric phenols (resorcinols), and also resin AP (TU 38.309-03-15-90), which is a mixture of alkenylation products of Alkirez under the action of piperylene (ref.
3) -a byproduct of isoprene synthesis. The composition, established by the gas chromatography-mass spectrometry method, and certain characteristics of the initial PCPs are given in Table 1 .
Oligomeric phosphites were synthesised either by direct interaction of initial PCPs with phosphorus trichloride (PTC) or by transesterification of triphenyl phosphite (TPP) under the action of PCPs.
Direct phosphorylation under the action of PTC was carried out in a four-necked reactor equipped with a reflux condenser, a drop funnel, a stirrer, and a thermometer. A weighed amount of PCP (1 mol) was placed in the reactor and heated to 60°C. An equimolar amount of PTC was added in drops to the heated PCP during intense stirring over a 40-50 min period at a temperature of about 90°C. 
The reaction mixture was then held at 115°C for 2 h, after which it was vacuum treated for 2 h at 0.67 kPa (5 mmHg) and 100°C to remove hydrogen chloride and remains of PTC. For improvement in the output form of the products and complete neutralisation of the residual acidic compounds, 0.07-0.1 mol of urotropin per mol PCP was added to the reaction mixture, and it was stirred for 1 h.
Transesterification of TPP under the action of PCP was carried out with a TPP/PCP molar ratio of 1:2 at 150°C for 12-15 h with the simultaneous distilling off of the phenol formed at a pressure of 0.67 kPa (5 mmHg), after which the target product was removed from the reactor and used without any additional purification. The product yields in all cases were ~100%.
The main characteristics of the phosphorus-containing products synthesised are given in Table 2 .
All of the products synthesised are oligomeric medium esters of phosphorous acid. Their structure is confirmed by data of elemental and spectral analysis, and also by the ratio of the amounts of the initial reactants and final reaction products. On IR spectra of the products there are absorption bands at 1200, 890, 870, 775, and 727 cm -1 , which correspond to ν (PO-Ar), ν as (P-OAr), and ν s (POAr) of aromatic phosphites. In 31 P NMR spectra, the signals are shifted downfield by comparison with the signal of the initial TPP (see Table 2 ).
Compounds I and II have mainly a branched structure. Here, on account of steric hindrances created by bulky alkenyl residues (for compound II), the possibility of phosphorylation under the action of PTC by hydroxyl groups occupying the ortho-position to the alkenyl residue is unlikely. For this reason, units of the main chain of product II consist Compounds III and IV have mainly an unbranched structure. Their chains are constructed of alternating residues of resorcinols, including alkenylated and phenyl phosphite groups; this is confirmed by the more pronounced splitting of the n (PO-Ar) absorption band on the IR spectra, and by the amount of phenol produced:
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The products synthesised were investigated for their stabilising effectiveness in the composition of filled vulcanisates based on SKI-3 polyisoprene rubber in different amounts.
Here, it was established that the best stabilising effect is achieved by introducing the trial products into the composition of rubber mixes in a quantity of 1 part per 100 parts rubber. With increase in the amount introduced, there is a deterioration in the strength properties of the vulcanisates, and also a slight decrease in heat ageing resistance. The results of physicomechanical tests of rubber compounds containing the investigated and industrial stabilisers are given in Table 3 .
As can be seen from the data in Table 3 , all of the oligomeric phosphorus-containing products investigated, having no significant influence on the overall properties of the rubber compounds, exhibit a high stabilising effectiveness that is comparable with that of industrial stabilisers (Diaphen FP and Ionol), and in some cases superior to it. The positive influence of oligomeric phosphites on the dynamic strength of vulcanisates must also be pointed out. 
